Antitumor efficiency of D-alpha-tocopheryl polyethylene glycol 1000 succinate-b-poly(epsilon-caprolactone-ran-lactide) nanoparticle-based delivery of docetaxel in mice bearing cervical cancer.
Pharmaceutical nanotechnology holds potential in cancer chemotherapy. In this research, the docetaxel-loaded D-alpha-tocopheryl polyethylene glycol 1000 succinate-b-poly(epsilon-caprolactone-ran-lactide) (TPGS-b-(PCL-ran-PLA)) nanoparticles were prepared by a modified nanoprecipitation method and then the particle size, surface morphology, nanoparticle stability, in vitro drug release and cellular uptake of nanoparticles were characterized. Finally, we evaluated the therapeutic effects of nanoparticle formulation in comparison with Taxotere both in vitro and in vivo. The size of TPGS-b-(PCL-ran-PLA) nanoparticles was about 150 nm and much smaller than PCL nanoparticles (about 185 nm) and the absolute value of zeta potential was higher than PCL nanoparticles (16.49 mV vs. 13.17 mV). FESEM images further confirmed the morphology and size of nanoparticles. The drug-loaded nanoparticles were considered to be stable, showing no change in the particle size and surface charge during three-month storage of its aqueous solution. In vitro drug release of TPGS-b-(PCL-ran-PLA) nanoparticles was much faster than PCL and PCL-TPGS nanoparticles. The cumulative drug release of docetaxel-loaded TPGS-b-(PCL-ran-PLA), PCL-TPGS, and PCL NPs were 38.00%, 34.48% and 29.04%, respectively. TPGS-b-(PCL-ran-PLA) nanoparticles showed an obvious increase of cellular uptake. Due to the advantages of TPGS-b-(PCL-ran-PLA) nanoparticles, it could achieve significantly higher level of cytotoxicity in vitro and better inhibition effect of tumor growth on xenograft BALB/c nude mice tumor model than commercial Taxotere at the same dose (1.49-fold more effective). The TPGS-b-(PCL-ran-PLA) could be used as a novel and potential biodegradable polymeric material for nanoformulation in cervical cancer chemotherapy.